The present experiment was conducted to describe the effects on histology (experiment 1) and nutrient digestibility (experiment 2) of rainbow trout fed with diet containing O. onites oil. Diets were prepared with supplemented in different concentrate (0, 0.125, 1.5, 2.5, 3.0 ml kg -1 ) of O. onites oil. A total of 1050 trout (body weight 26.05 ± 0.15 g) were randomly stocked into 15 tanks. The experiments were done in triplicate.
INTRODUCTION
Essential oils are aromatic and volatile oily lipids obtained from plant material (flowers, buds, seeds, leaves, twigs, bark, wood, fruits and roots). These natural products have been reported to promote various functions like growth, 1 immune responses 2 and disease resistance 3 in aquaculture due to essential oils contain many active components. Herbs and essential oils have been used traditionally for stimulate the production of endogenous secretions in the small intestinal mucosa, pancreas and liver, and thus aid digestion. 4, 5 Oregano (O. onites) is an aromatic plant with a wide distribution throughout the Mediterranean area. 6, 7 Oregano is a member of the Labiatae family of plants. Several researchers have tested the effect on growth of oregano oil on trout, 8, 9 channel catfish, 10 sturgeon 11 and tilapia. 12 In the broiler researchers have
shown that nutrient digestibility improved with addition of oregano essential oil, 13 essential oil based on oregano 14 and blends of essential oils extracted from oregano, cinnamon, and pepper 15 to broilers diet. However, there have only been limited studies conducted to investigate the effects of essential oils on nutrient digestibility in fish. 16 There is no study on influence of oregano oil on nutrient digestibility in rainbow trout diet. In addition, some researchers have described histological changes in tissues of fish fed diets containing different lipid sources. 17, 18 Histological analysis of the digestive system is considered a good indicator for understanding of the nutritional status of fish. 19, 20, 21 The liver is the most important organ in digestion and absorption of nutrients from food, and therefore monitoring of these organs is considered necessary. 22, 23 Histopathological changes may provide insight into the effects of unhealthy diets on various tissues and organs in fish. Histological changes in tissue of fish fed diets containing O. onites essential oil have not been investigated. Therefore, the aim of the present study was to determine the effects on tissue histology and nutrient digestibility of O. onites essential oils supplemented in five different concentrate in rainbow trout (O. mykiss).
MATERIAL AND METHODS

Diet preparation
Experimental diets were formulated to fulfil the nutritional requirements of rainbow trout (New 1987). Five experimental diets were prepared with the supplementation of O. onites essential oil at the concentrations of 0, 0.125, 1.5, 2.5 and 3.0 ml kg -1 for diets Control, Diet 1, Diet 2, Diet 3 and Diet 4, respectively. Formulation of experimental diets and proximate analysis was shown in Table 1 . The ingredients used in the experiment were obtained from the local market. All the ingredients were ground into fine powder. O. onites essential oils at predetermined levels were added to ingredients with together oil. All ingredients were mixed in a mixer, 20% distilled water were added, and pellets made with a laboratory pelletizer. The particle size of the diets was 5 mm and stored at +4°C until used.
Trout and experimental condition
The experiments were carried out in 15 tanks. 1050 trout (mean weight of 26 .05 ± 0.15 g) were stocked into 15 tanks. Histology and nutrient digestibility experiments were conducted for 90 day and 10 day, respectively. All fish were fed ad libitum. All experiments were done in triplicate. During the experimental period, water quality parameters such as dissolved oxygen level and temperatures were measured at 12°C and 7.5 mg L −1 , respectively.
Histological Examination
Changes on liver and kidney histology of rainbow trout were examined on the end of the experiment 1. Five fish from each tank were euthanized by overdose of MS-222 (200 mgL -1 of water for 10 min) for organs collection. Organs were removed carefully, fixed immediately in 10% buffered formalin, dehydrated in a graded ethanol series, and embedded in paraffin. Sections were cut at 5 μm, and stained with hematoxylin (H) and eosin (E) for light microscopic examination.
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Digestibility study and analysis
Chromic oxide (Cr 2 O 3 ) was added as an inert marker at 0.5% rate to diets for nutrient digestibility. 25 Half an hour after feeding, tanks were siphoned to remove uneaten feed and fecal residues. Fecal matter was collected by siphon later three hour than feeding from each tank. Feces of each treatment were kept at −20°C and then oven dried at 50°C for 48 h and analyzed. Apparent digestibility coefficients (ADC) of dry matter and nutrients were calculated using the formula as follows: ADC of dry matter = 100 − 100 × (%Cr 2 0 3 in diet / % Cr 2 0 3 in faeces) ADC of nutrients = 100 − 100 × (%Cr 2 0 3 in diet / % Cr 2 0 3 in faeces) × (% nutrient in faeces / % nutrient in diet)
Biochemical analyses of experimental samples were determined according to standard Association of Official Analytical Chemists methods. 26 Moisture was analyzed by oven drying at 105°C for 24 h. Crude protein was determined by the Kjeldahl method and multiplying by a factor of 6.25. Crude ash was determined using a muffle furnace at 550°C for 24 h. Crude fibre was determined by sample digestion with H 2 SO 4 and NaOH. Lipids were extracted from samples using the chloroform: methanol mixture.
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Statistical Analysis
Nutrient digestibility was analyzed by one way analysis of variance (ANOVA). All data were calculated by using SPSS computer program (SPSS 2000) . The duncan test was used to determine the differences among treatment means (P =0.05).
RESULTS
Histological analysis of liver, kidney and spleen in control fish did not indicate any pathological changes. Liver and kidney of fish fed O. onites oil had slightly different histological characteristics from those of the control group. The main lesion in liver was hepatocyte cytoplasmic vacuolation. Although no changes was occurred in liver and spleen tissue (Figure 1c and Figure 1d ), slightly necrotic changes in tubule epithelial cells in kidney (Figure 1b) , cytoplasmic vacuolation in posterior kidney (Figure 2b ) and necrosis in hepatocytes of liver (Figure 2c) were observed in rainbow trout fed with 0.125 ml kg -1 and 2.5 ml kg -1 O. onites in H and E stain, respectively. Other concentrations (1.5 and 3 ml kg-1 ) were similar to 2.5 ml kg -1 O. onites. Nutrient digestibility of trout fed with the different experimental diets is reported in Table 2 . Dry matter, protein and lipid digestibility with addition of O. onites essential oil to trout diet no showed significant differences among groups (p>0.05). Protein digestibility of rainbow trout fed adding O. onites ranged from 91.04 to 90.04%, lipid digestibility was ranged from 94.54 to 95.01%, dry matter digestibility ranged from 74.97 to 76.61 % in all treatment.
DISCUSSION
In the present study, slightly necrosis or degeneration were observed in liver and kidney samples of fish fed with high level (1.5, 2.5 and 3 ml kg -1 O. onites) of herbal oil containing diets. Negative effects of herbal oils on histological changes may be related to toxic constituents, excessive doses, or allergic conditions, but they generally have no effects on health when used in the proper doses and application. The results of the present study demonstrated that high level of herbal oil exerted slightly negative effects on organ histology of fish. Our findings were similar to the previous studies with O. mykiss. 29 Also, Zakes et al. informed that negative effects on liver structure (increased necrosis and liver vacuolization) of fish fed extracts of two medicinal plants (Astragalus radix and Lonicera japonica ) were observed. 30 Digestibility of a feed is an important factor to consider in determining the utilization of the feed. In the present study, protein digestibility with addition of O. onites essential oil in different ratio to trout diet showed no significant differences. There are a few studies conducted on the addition of essential oil in fish diet. Similarly, Villeda (2013) reported that addition of a commercial blend of oregano, anis and citrus essential oils to juvenile gilthead seabream diet had no effect on digestibility of protein 16 . Lin et al. informed that digestibility of protein decreased with increased of traditional chinese medicine comprising a mixture of six herbs to white shrimp diet. 31 In contrast, Qiu et al. reported that protein digestibility increased in carp fed with mixture of six herbs.
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In broiler study, Cross et al. informed that addition of herb (thyme, oregano, marjoram, rosemary or yarrow) to broiler diet had no effect on dry matter digestibility. 33 Suk et al. reported that protein digestibility is no effect with addition of blended essential oil to broiler diet. 34 Lee et al. informed that digestibility of crude protein is not effect with addition of commercial preparation of essential oil components to broiler diet. 35 In contrast, Basmacioğlu Malayoğlu et al. showed that addition of oregano essential oil to broilers diet improved protein digestibility 13 . Hernandez et al. reported that blends of essential oils extract from oregano, cinnamon and pepper have improved digestibility of dry matter and protein of broiler finisher diet.
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In the current study, lipid digestibility showed no effect with addition of O. onites oil to trout diet. Qiu et al. reported that digestibility of fat increased in carp fed with mixture of six herbs. 37 Suk et al. reported that lipid digestibility no effect with addition of blended essential oil to broiler diet. 34 Lee et al. informed that lipid digestibility not affect with addition of essential oil components to broiler diets. 35 This study is first investigating on effect of oregano oil on histology and nutrient digestibility in rainbow trout diet. In the present study, slightly necrosis or degeneration were observed in tissue of fish fed with high level of oregano oil containing diets and nutrient digestibility with addition to trout diet of O. onites essential oil in different concentrate also did not effect.
